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The apparatus includes a first protection sleeve 
element having a substantially radially upturned 
annular end portion, a second protection sleeve 
element having also a substantially radially 
upturned end portion and a bellows. The bellows 
ends at both sides in a neck. A cylinder shaped 
portion of the first protection sleeve element is 
surrounded by an envelope part having a cylinder 
shaped portion and a substantially radially 
upturned annular end portion. Likewise, a 
cylinder shaped portion of the second portion 
sleeve element is surrounded by an envelope 
part having a cylinder shaped portion and a 
substantially radially upturned annular end 
portion. The necks of the bellows are sandwiched 
between the cylinder shaped portions of the 
respective envelope parts and the first protection 
sleeve element and the second protection sleeve 
element and are welded thereto. The upturned 
end portions of the respective envelope parts and 
the first and second protection sleeve elements 
contact each other and form the flanges of the 
apparatus. 
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Description 

[0001] The present invention relates to a metal expan- 
sion joint and vibration absorber apparatus for pipe sys- 
tems according to the preamble of claim 1 . 5 
[0002] Metal expansion joints and vibration absorber 
apparatuses in pipe systems are predominantly used in 
two applications. A first application is the use of such 
apparatuses as expansion joint and a second applica- 
tion is the use as vibration absorber. In both applications 
the basically same design of the apparatus is used, 
whereby in case of expansion joints the primary opera- 
tion of the apparatus is taking up displacements of pipes 
in a pipe system whereby such apparatus absorbs due 
to its design comprising a metal bellows element as sec- 
ondary effect also possible vibrations in the pipe system. 
In case of vibration absorption the primary operation of 
the apparatus is absorbing vibrations in a pipe system 
whereby such apparatus takes up displacements of 
pipes in the pipe system as secondary effect. Also pos- 
sible are applications in which the apparatus is used to 
take up displacements and simultaneously to absorb vi- 
brations. The basic operating member of these appara- 
tuses is its metal bellows which is calculated and de- 
signed regarding material, dimensions, etc. depending 
from the prevailing object, namely to absorb pipe dis- 
placements or then to absorb vibrations. 
[0003] When such apparatus is used as pipe dis- 
placement absorbing apparatus it is called expansion 
joint. 

[0004] Expansion joints are commonly used in pipe 
lines, pipe line systems and circuits in which for instance 
due to high or low temperature of the commodity flowing 
through the pipes the temperature of the pipes them- 
selves increases or decreases accordingly leading to 
thermal expansions or contractions, resp. These expan- 
sions or contractions, resp. cause generally changes of 
the axial dimension of the pipes and also angular move- 
ments and lateral shifting displacements. In order to 
take such displacements up expansion joints are insert- 
ed between the pipe sections, whereby the metal bel- 
lows of these joints contract and expand suchto take up 
mentioned changes of the dimensions. 
[0005] The object of vibration absorbers is the absorp- 
tion of vibrations in pipe systems in that the metal bel- 
lows absorbs vibrations or oscillations, resp. caused by 
the commodity flowing in the pipe system (turbulence), 
or vibrations stemming from a machine to which pipes 
are coupled, e.g. compressors or internal combustion 
machines, whereby in the latter case the exhaust pipe 
or manifold is coupled via such a vibration absorber to 
the machine. 

[0006] Metal expansion joint and vibration absorbing 
apparatuses have commonly included a single or multi- 
ple bellows element made of a thin sheet of metal and 
formed with convolutions, which sheet metal bellows el- 
ement is mounted e.g. by welding, soldering or clamping 
at both its ends to respective flange elements, via which 



the expansion joint or vibration absorber, resp. is cou- 
pled at both its ends e.g. via bolts or clamps to an adja- 
cent pipe section of a pipe system or machine, resp. In 
order to protect the bellows from the commodity or fluid, 
resp. flowing through the apparatus and also to avoid 
turbulences in the fluid a protection sleeve can be ar- 
ranged inside the bellows which extends coaxially there- 
to. This protection sleeve is generally mounted in one 
or the other way to one of the flanges. It may have an 
upturned end sandwiched between the flange of the ex- 
pansion joint or vibration absorber, resp. and the flange 
of an adjoining structure, e.g. pipe, or it could be welded 
to the flange of the expansion joint. 
[0007] Thus, the known expansion joints or vibration 
absorbers, resp. are assembled of a plurality of parts of 
various structural and physical properties. Accordingly, 
a manufacturer must keep a rather targe amount of dif- 
ferent articles for assembling such apparatuses in stock, 
the assembling of the apparatuses is time-consuming 
because a plurality of individual articles must be assem- 
bled and finally, specifically due to the solid flanges, the 
known expansion joints and vibration absorbers, resp. 
have a relatively considerable weight. 
[0008] The US-A-4, 1 06,798 discloses a representive 
example of a expansion joint having solid flanges as 
claimed in the preamble of claim 1. The necks of the 
metal belows element disclosed in the US-A-4,1 06,798 
are sandwiched between respective flanges and short, 
cylinder shaped portions of sheet metal, but the cylinder 
shaped portions and the necks are welded to relatively 
thick, heavy flanges. 

[0009] The US-A-5, 159,811 discloses a coupling de- 
vice having a metal bellows of which the necks are 
clamped between a massive flange portion and a heavy, 
massive clamping ring. 

[0010] Both of the above structures are of a heavy 
weight and give rise to considerable production costs. 
[001 1] The invention as claimed is intended to provide 
a remedy. It solves the problem of how to design a metal 
joint and vibration absorber apparatus for pipe systems, 
in which a maximum of the parts may be of an identical 
sheet material. 

[0012] The advantages offered by the invention are 
mainly that such apparatus is of an extremely light 
weight and can be produced more efficiently and, there- 
fore, at low costs, or alternatively can be assembled cf 
several individual parts of differing thickness and phys- 
ical properties to cope with prevailing conditions of op- 
eration. 

[0013] One way of carrying out the invention is de- 
scribed in detail below with reference to drawings, which 
illustrate only one specific embodiment, in which: 

Fig. 1 is a schematic view of a longitudinal section 
through the upper half of a preferred embodiment 
of the invention; and 

Fig. 2 is a schematic sectional view on a somewhat 
enlarged scale of the left hand flange area of the 



75 



20 



25 



30 



35 



40 



45 



50 



2 



I 



EP 0 826 126 B1 



embodiment shown in Fig. 1 . 

[0014] The apparatus shown includes a metal bellows 
element 1 made of a thin flexible sheet metal which has 
been formed to have the illustrated convolutions. The s 
metal selected can be any kind of metal having the pre- 
requisite flexibility when deformed and possibly select- 
ed to withstand the pressure, temperature and also pos- 
sible chemical attacks of the fluid it comes in contact 
with. 

[0015] The bellows element 1 illustrated in the draw- 
ings is of a single-ply design. Obviously, this bellows el- 
ement 1 could be of a multi-ply design as also commonly 
known in the prevailing art. The bellows element 1 ends 
at its left end in a first neck 2 and at its right end in a 
second neck 3 according to commonly known designs 
of bellows. 

[0016] A first protection sleeve element 8 includes al- 
so a cylinder shaped portion 12 which is followed by a 
further substantially radially upturned annular end por- 
tion 13. 

[0017] A second protection sleeve element 6 is locat- 
ed based on Fig. 1 at the right side of the apparatus, 
which sleeve element 6 includes a pipe stub element 7 
extending inside the bellows 1 and coaxially thereto. 
This pipe stub element 7 is followed by a cylinder 
shaped portion 25 of the sleeve element 6, which cylin- 
der shaped portion 25 ends at a substantially radially 
upturned annular end portion 17, i.e. this upturned end 
portion 17 has roughly the shape of circular ring posi- 
tioned perpendicularly to the longitudinal axis of the ap- 
paratus. 

[0018] The first protection sleeve element 8 projects 
at one end coaxially into the pipe stub element 7. 
[0019] An annular envelope part 9 includes a cylinder 
shaped portion 10 which surrounds the cylinder shaped 
portion 12 of the first protection sleeve element 8. The 
cylinder shaped portion 10 ends also at a substantially 
radially upturned annular end portion 11 which will be 
described in detail further below. 
[0020] A further annular envelope part 14 includes a 
further cylinder shaped portion 1 5. This cylinder shaped 
portion 1 5 surrounds the cylinder shaped portion 25 of 
the second protection sleeve element 6 and ends at a 
substantially radially upturned annular end portion 17. 
[0021] As can be seen, the neck 2 of the bellows 1 is 
sandwiched between the cylinder shaped portion 10 of 
the envelope part 9 and the cylinder shaped portion 1 2 
of the first protection sleeve element 8. In this embodi- 
ment these three parts are interconnected by a welding 
18. Obviously, various kinds of weldings, e.g. spot weld- 
ing, elongate welding seams, or other kinds of tech- 
niques such as riveting can be chosen for accomplishing 
this connection. 

[0022] Likewise, the neck 3 at the opposite end of the 
bellows 1 is sandwiched between the cylinder shaped 
portion 15 of the envelope part 14 and the cylinder 
shaped portion 25 of the second protection sleeve ele- 
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ment 6. Again, the interconnection of this embodiment 
is made by a welding 19. 

[0023] Attention is now drawn to the left side of Fig. 1 
and to Fig. 2. The upturned annular end portion 11 of 
the first envelope part 9 contacts the upturned annular 
end portion 13 of the first protection sleeve element 8. 
These end portions 11 and 13 form now together a 
flange structure 4 of the apparatus, i.e. one of its two 
flanges. The portions 11 and 13 can, but must not nec- 
essarily, be interconnected by a welding 20. In use, the 
apparatus will be coupled via this flange, i.e. flange 
structure 4, to a (not illustrated) adjoining pipe or other 
part of a plant, such as a pump. This coupling can be 
achieved by a variety of techniques. Here it shall be as- 
sumed that the coupling is made (according to a well- 
known technique) by a ring of a U-shaped cross section 
which is clamped over the flange structure 4 and the 
flange of an adjoining e.g. pipe, such that the flange 
structure 4 and the adjacent flange are inserted between 
the two legs of the U-shape. At its surface facing away 
from the bellows 1 the upturned annular end portion 13 
which may be planar or may be deformed such to in- 
clude as shown in this embodiment an annular recess 
22. A sealing ring (not illustrated) can be placed into this 
recess 22. 

[0024] The upturned annular end portion 11 of the left 
envelope part 9 extends at an acute angle relative to the 
upturned end portion 1 3 of the first protection sleeve el- 
ement 8. This end portion has thus generally the shape 
of a truncated cone. It includes several recessed areas 
24. Therefore, at its side facing away from the bellows 
1 it is at the recessed areas 24 in surface contact with 
the upturned end portion 1 3 of the first protection sleeve 
element 8. These recessed areas 24 serve as abutment 
and as reinforcement of the upturned end portion 11.lt 
should be noted that the two upturned portions 11 and 
1 3 contact each other additionally along their circumfer- 
ence where they may possibly be welded together such 
as shown by the welding 20. 

[0025] At its right side (according to Fig. 1 ) the appa- 
ratus, i.e. its components are of the same design as ex- 
emplified above regarding the left side. Thus, the up- 
turned annular end portion 16 of the second envelope 
part 14 contacts the upturned annular end portion 17 of 
the second protection sleeve element 6. These end por- 
tions 16 and 17 form together the flange structure 5 of 
the apparatus and can, but must not necessarily, be in- 
terconnected by a welding 21. The recess in the up- 
turned annular end portion 17 is identified by the refer- 
ence numeral 23. The upturned annular end portion 16 
of the second envelope part 1 4 extends at an acute an- 
gle relative to the upturned end portion 17 of the second 
protection sleeve element 6 and has again the shape of 
a truncated cone and includes recessed areas 26 form- 
ing abutments and reinforcements and being in a sur- 
face contact with the upturned end portion 1 7 of the sec- 
ond protection sleeve element 6. In this embodiment, 
these two end portions 16 and 17 are interconnected by 
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a welding 21. 

[0026] Thus, it can be seen from the above detailed 
description of the preferred embodiment that the metal 
expansion joint and vibration absorber apparatus con- 
sists of thin walled interchangeable parts which are in- 
terconnected by weldings. Specifically to be noted is 
that the first protection sleeve element 8 and the second 
protection sleeve element 6 can be made ot materials 
which differ from the materials of which the two envelope 
parts 9 and 14 which increases the versatility regarding 
a setection of materials. Therefore, the described appa- 
ratus is not only of an extreme light weight design but 
can be produced at low cost. 



Claims 

1. Metal expansion joint and vibration absorber appa- 
ratus, including 

at least one metal bellows element (1) with a 
first neck (2) extending axially f rom one end and 
a second neck (3) extending from the other end 
of said bellows element (1); 
a first (4) and a second flange structure (5); 
a first protection sleeve element (8) comprising 
a cylindrically shaped portion (1 2) and a further 
continuous and substantially radially upturned 
annular end portion (13); 
a second protection sleeve element (6) which 
includes a pipe stub element (7) located inside 
of and extending coaxially to said metal bellows 
element (1 ), in which a portion of said first pro- 
tection sleeve element (8) is received, and in- 
cludes further a cylindrically shaped portion 
(25) and a further continuous and substantially 
radially upturned annular end portion (17); 
a first envelope part (9) having a cylindrically 
shaped portion (10) and a thereto continuous 
and substantially radially upturned annular end 
portion (11); 

which upturned annular end portion (1 1 ) of said 
first envelope part (9) abuts the upturned annu- 
lar end portion (13) of said first protection 
sleeve element, (8), whereby said two end por- 
tions (11,13) form said first flange structure (4); 
a second envelope part (14) having a cylindri- 
cally shaped portion (15) and a thereto contin- 
uous and substantially radially upturned annu- 
lar end portion (16), 

which upturned annular end portion (16) of the 
second envelope part (14) abuts the upturned 
annular end portion (17) of the second protec- 
tion sleeve element (6), whereby these two end 
portions (16, 17) form said second flange struc- 
ture (5); 

which first neck (2) ot said metal bellows (1 ) is 
sandwiched between and mounted to the cylin- 



drically shaped portions (10, 1 2) of the first en- 
velope part (9) and the first protection sleeve 
element (8); 

and which second neck (3) of said bellows (1 ) 
5 is sandwiched between and mounted to the cy- 

lindrically shaped portions (15, 25) of the sec- 
ond envelope part (14) and the second protec- 
tion sleeve element (6); 

10 characterized in that the substantially radially 

upturned end portions (11 , 16) of said first envelope 
part (9) and said second envelope part (14) extend 
at an acute angle relative to the respective substan- 
tially radially upturned end portions (13, 17) of the 

15 first protection sleeve element (8) and the second 
protection sleeve element (6), and include a plural- 
ity of recessed areas (24, 26) and wherein the sur- 
faces facing away the bellows (1) are in surface 
contact with the surfaces of the substantially radially 

20 upturned end portions (13, 1 7) of the first and sec- 
ond protective sleeve elements (8, 6) facing the bel- 
lows (1). 

2. Metal expansion joint and vibration absorber appa- 
25 ratus according to claim 1 , characterized in that the 
first and second necks (2, 3) of said bellows (1) are 
welded to the respective cylindrically shaped por- 
tions (10, 12; 15, 25). 

30 3. Metal expansion joint and vibration absorber appa- 
ratus according to one of the preceding claims, 
characterized in that the substantially radially up- 
turned annular end portion (11) of said first enve- 
lope part (9) is welded to the second substantially 

35 radially upturned annular end portion (13) of said 
first protection sleeve element (8), and the substan- 
tially radially upturned annular end portion (15) of 
said second envelope part (1 4) is welded to the sub- 
stantially radially upturned annular end portion (17) 

40 of said second protection sleeve element (6). 

4. Metal expansion joint and vibration absorber appa- 
ratus according to one of the preceding claims, 
characterized in that the substantially radially up- 
45 turned annular end portions (13, 17) of both said 
first and second protection sleeve elements (6, 8) 
comprise an annular recess (22, 23) at radially ex- 
tending surfaces which face away from the bellows 
element (1). 

so 

PatentansprGche 

1. Kompensator- und Schwingungsdampfervorrich- 
55 tung aus Metall, enthaltend 

mindestens ein Wellrohrelement (1) aus Metall, 
mit einem ersten Hals (2), der sich axial von ei- 
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nem Ende aus weg erstreckt, und einem zwei- 
ten Hals (3), der sich vom anderen Ende des 
Wellrohrelementes weg erstreckt; 
ein erstes (4) und ein zweites Flanschgebilde 

(5); 

ein erstes Schutzrohrelement (8), das einen zy- 
linderformig geformten Abschnitt (12) und wet- 
ter einen weiterlaufenden und im wesentlichen 
radial aufgebogenen Endabschnitt (13) auf- 
weist; 

ein zweites Schutzrohrelement (6), welches ein 
Rohrstutzen element (7) aufweist, das inner- 
halb des Wellrohrelementes (1) angeordnet ist 
und koaxial zu demselben verlauft, in welchem 
ein Abschnitt des ersten Schutzrohrelementes 
(8) aufgenommen ist, und einen weiteren zylin- 
derformigen Abschnitt (25) und einen weiteren 
fortlaufenden und im wesentlichen radial auf- 
gebogenen ringformigen Endabschnitt (17) 
aufweist; 

einen ersten Hullteil (9), der einen zylinderfor- 
migen Abschnitt (10) und einen dazu fortlaufen- 
den und im wesentlichen radial aufgebogenen 
ringformigen Endabschnitt (11 aufweist; 
welcher aufgebogene ringformige Endab- 
schnitt (11) des ersten Hullteiles (9) am aufge- 
bogenen ringformigen Endabschnitt (13) des 
ersten Schutzrohrelementes (8) anliegt, wobei 
die zwei Endabschnitte (11, 13) das erste 
Flanschgebilde (4) bilden; 
einen zweiten Hullteil (14), der einen zylinder- 
formigen Abschnitt (15) und einen dazu fortlau- 
fenden und im wesentlichen radial aufgeboge- 
nen ringformigen Endabschnitt (16) aufweist; 
welcher aufgebogene ringformige Endab- 
schnitt (16) des zweiten Hullteiles (14) am auf- 
gebogenen ringformigen Endabschnitt (1 7) des 
zweiten Schutzrohrelementes (6) anliegt, wo- 
bei die zwei Endabschnitte (16, 17) das zweite 
Flanschgebilde (5) bilden; 
welcher erste Hals (2) des Wellrohres (1) aus 
Metall zwischen den zylinderformigen Ab- 
schnitten (10, 12) des ersten Hullteiles (9) und 
des ersten Schutzrohrelementes (8) eingesetzt 
und mit denselben verbunden ist; 
und welcher zweite Hals (3) des Wellrohres (1 ) 
zwischen den zylinderformigen Abschnitten 
(15, 25) des zweiten Hullteiles (14) und dem 
zweiten Schutzrohrelement (6) eingesetzt und 
mit demselben verbunden ist; 

dadurch gekennzeichnet, dass die im wesent- 
lichen radial aufgebogenen Abschnitte (11,16) des 
ersten Hullteiles (9) und des zweiten Hullteiles (14) 
unter einem spitzen Winkel relativ zu den entspre- 
chenden im wesentlichen radial aufgebogenen 
Endabschnitten (13, 17) des ersten Schutzrohrele- 
mentes (8) und des zweiten Schutzrohrelementes 



(6) verlaufen, und eine Mehrzahl vertiefte Bereiche 
(24, 26) aufweisen, und dass die vom Wellrohr (1) 
weg weisenden Seiten ( 1 ) in Oberflachenberuhrung 
mit den Seiten der im wesentlichen radial aufgebo- 
5 genen Endabschnitte (1 3, 17) des ersten und zwei- 
ten Schutzrohrelementes (8, 6) stehen, die dem 
Wellrohr (1) zugekehrt sind. 

2. Kompensator- und Schwingungsdampervorrich- 
10 tung nach Anspruch 1, dadurch gekennzeichnet, 
dass der erste und zweite Hals (2, 3) des Wellrohres 
(1 ) mit den jeweiligen zylinderformigen Abschnitten 
(10, 12; 15, 25) verschweisst sind. 

is 3. Kompensator- und Schwingungsdampervorrich- 
tung nach einem der vorangehenden Anspruche, 
dadurch gekennzeichnet, dass der im wesentlichen 
radial aufgebogene Endabschnitt (11) des ersten 
Hullteiles (9) mit dem zweiten im wesentlichen ra- 
dial aufgebogenen ringformigen Endabschnitt (13) 
des ersten Schutzrohrelementes (8) verschweisst 
ist, und dass der im wesentlichen radial aufgeboge- 
ne ringformige Endabschnitt (15) des zweiten Hull- 
teiles (14) mit dem im wesentlichen radial aufgebo- 
genen ringformigen Endabschnitt (17) des zweiten 
Schutzrohrelementes (6) verschweisst ist. 



Kompensator- und Schwingungsdampfervorrich- 
tung nach einem der vorangehenden Anspruche, 
dadurch gekennzeichnet, dass die im wesentlichen 
radial aufgebogenen Endabschnitte (13, 17) so- 
wohl des ersten ats auch des zweiten Schutzrohr- 
elementes (6, 8) bei radial verlaufenden Flachen- 
abschnitten, welche vom Wellrohrelement abge- 
kehrt sind, eine ringformige Vertiefung (22, 23) auf- 
weisen. 
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Revendlcations 

1 . Joint metallique d'expansion et pour I'absorption de 
vibrations comprenant 

au moins un 6l§ment m6tallique de soufflet (1) 
avec un premier collier (2) s'6tendant axiale- 
ment a partir d'une extr6mite dudit 6l6ment de 
soufflet (1 ) et un second collier (3) s'Stendant a 
partir de I'autre extr6mrte de cet 6l6ment de 
soufflet (1); 

un premier flasque (4) et un second flasque (5); 
une premiere manchette de protection (8) com- 
prenant une partie cylindrique (1 2) et une partie 
int^graie annulaire (13) essentiellement rele- 
v6e en direction radiale; 
une seconde manchette de protection (6) com- 
prenant un moignon de tube (7) situe a I'inte- 
rieur de I'e16ment m6tallique de soufflet (1) et 
coaxial avec celui-ci, une portion de la premiere 
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manchette de protection (8) s'inserant dans le 
moignon, et comprenant en outre une portion 
cylindrique (25) ainsi qu'une portion annulaire 
integrate (17) relevee en direction radiale; 
une premiere enveloppe (9) avec une portion 5 
cylindrique (10) realisee d'une piece avec une 
portion terminale annulaire (11) essentielle- 
ment relevee en direction radiale; 
cette portion annulaire relevee (11) de la pre- 
miere enveloppe (9) touchant la portion relevee 10 
terminale annulaire (13) de la premiere man- 
chette de protection (8) de maniere a ce que 
les deux portions terminales (11 , 1 3) torment le 
premier flasque (4); 

une seconde enveloppe (14) avec une portion 15 
cylindrique (15) realisee d'une piece avec une 
portion terminale annulaire (16) essentielle- 
ment relevee en direction radiale; 
cette portion terminale annulaire relevee (16) 
de la seconde enveloppe (14) touchant la por- 20 
tion annulaire terminale relevee (17) de la se- 
conde manchette de protection (6) de maniere 
a ce que les deux portions terminales (16, 17) 
torment le second flasque (5); 
le premier collier (2) du soufflet metallique (1 ) 2s 
etant coince entre et monte sur les portions cy- 
lindriques (1 0, 1 2) de la premiere enveloppe (9) 
et de la premiere manchette de protection (8); 
le second collier (3) du soufflet metallique (1 ) 
etant coince entre et monte sur les portions cy- 30 
lindriques (15, 25) de la seconde enveloppe 
(14) et de la seconde manchette de protection 
(6). 

caracterise en ce que les portions terminales 35 
(11, 16) essentiellement relevees en direction ra- 
diale de la premiere (9) et de la seconde enveloppe 
(14) s'etendent a angle aigu par rapport aux por- 
tions terminales (13, 17) respectives essentielle- 
ment relevees en direction radiale de la premiere *o 
(8) et de la seconde (6) manchette de protection, et 
comprennent plusieurs regions en retrait (24, 26), 
les surfaces opposees au soufflet (1 ) etant en con- 
tact superficiel avec les surfaces faisant face au 
soufflet (1) des portions terminales (13, 17) essen- *s 
tiellement relevees en direction radiale de la pre- 
miere et de la seconde manchette de protection (8, 
6). 

2. Joint metallique d'expansion et pour I'absorption de so 
vibrations selon la revendication 1 , caracterise en 

ce que le premier et le second collier (2, 3) du souf- 
flet (1) sont soudes aux portions cylindriques cor- 
respondantes (10, 12; 15, 25). 
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3. Joint metallique d'expansion et pour I'absorption de 
vibrations selon une des revendications preceden- 
tes, caracterise en ce que la portion terminale an- 



nulaire (11) essentiellement relevee en direction ra- 
diale de la premiere enveloppe (9) est soudee a la 
seconde portion terminale (1 3) annulaire essentiel- 
lement relevee en direction radiale de la premiere 
manchette de protection (8), et que la portion ter- 
minale annulaire (15) essentiellement relevee en 
direction radiale de la seconde enveloppe (14) est 
soudee a la portion terminale (17) annulaire essen- 
tiellement relevee en direction radiale de la secon- 
de manchette de protection (6). 

4. Joint metallique d'expansion et pour I'absorption de 
vibrations selon une des revendications preceden- 
tes, caract6ris6 en ce que les portions terminales 
annulaires (13, 17) essentiellement relevees en di- 
rection radiale de la premiere et de la seconde man- 
chette de protection (6, 8) comprennent une cavite 
annulaire (22, 23) sur les surfaces s'etendant radia- 
lement orientees a I'oppose de I'element de soufflet 
(1). 
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Fig. 2 
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